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Monitoring Ocean Acidification: Surface aragonite saturation state for 2013-09-11 

Products are being developed to monitor ocean acidification through the application of a 

variety of modeled and remotely sensed environmental parameters. These OA products 

will provide high resolution monthly estimates of total alkalinity, surface pressure of CO2, 

pH and aragonite saturation state. 

Ruben van Hooidonk 



Modeling Climate Change Impacts on Coral Reefs: Using a regional climate model 

coral bleaching is projected on coral reef locations in the Caribbean. This is a significant 

improvement in spatial resolution compared to projections made with global circulation 

models. Figure (a) shows the year when bleaching is projected to occur annually using a 

regional climate model, figure (b) shows the year when bleaching is projected to occur 

annually derived from a global model.  



Modeling Ocean Acidification Impacts on Reefs: Using global circulation models the 

reduction in aragonite saturation state until bleaching is projected to become annual is 

modeled (top plot). Using an observed relationship between reduction in aragonite 

saturation state and reduction in calcification, OA impacts on coral reef calcification is 

modeled (bottom plot). 



Photo: Dave Gilliam 

300-yr-old Montastraea faveolata 

Corals record past growth rates and 
environmental conditions 
• From coring to X-raying to chronology 

Kevin Helmle 



Controlled Tank Experiments 

• In collaboration with NSU’s Center 
of Excellence for Coral Reef 
Ecosystems Research 

• Assess coral health metrics under 
controlled conditions and during 
recovery: 
– Tissue condition, zooxanthellae, 

productivity, and growth 

• Establish thresholds for 
environmentally variables of land-
based sources of pollution: 
– Nutrients 
– Sedimentation/turbidity 

 
 
 
 

Coral 



Reefs Surveyed for Numeric Nutrient Criteria Benthic Analysis 

Paul Jones 
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Legend: 

• Coral/Algal benthic survey sites 

• Inner Reef  (~30ft deep) 

• Mid Reef  (50-60ft deep) 

• Outer Reef  (>90ft deep) 

• Water quality sampling sites 

 Site 7 
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Site 8 

  Site 11 
 

 Site 12 
 
Site 10 
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Synergistic effects of eutrophication and elevated SST in the early  
life stages of two Caribbean corals 

(Drs. Xaymara Serrano, Jim Hendee, Margaret Miller and Andrew Baker) 

 

Corals which regularly experience elevated conditions of dissolved 
inorganic nitrogen (DIN) appear less ‘resistant' to thermal stress by ~2-
2.5oC below the upper bleaching limit (Wooldridge, 2009) 

 

A link between algal symbiont density and bleaching severity has been 
hypothesized as the one of the causes (Cunning and Baker, 2013) 

 
We aim at understanding the synergistic effects of these two stressors for 
life stages that are relatively understudied.  

• Results are expected to provide empirical evidence that supports the 
implementation of environmental policies which improve water quality 
and increase reef resilience. 

 

 
 

Xaymara Serrano 



Proposed experimental design  

Parameters assessed: 
Survival, growth, symbiont identity  
+ density, coral genetic identity, 
photosynthetic efficiency, chl a 
concentration 

DIN enrichment  
(3 replicated treatments) 

Larval collection  
and rearing 

Verify settlement and 
uptake of algal symbionts 

Temperature  
stress 



Extending the Coral Reef Early Warning System (CREWS) in the Caribbean 

• New CREWS buoys  
 Belize (2) 
 Dominican Republic (2) 
 Barbados (1) 
 Trinidad and Tobago (2) 

• Collaborative with the Caribbean Community Climate 
Change Center (C5) 

• Jon Fajans, All-Reef Monitoring, Inc. 
• John Halas, Environmental Moorings Int., Inc. 
• Matt Previte, Yellow Springs Instruments, Inc. 
• Local host country site maintainers 

Jim Hendee, Mike Jankulak, Lew Gramer 



Above-water Sensors 

Standard meteorological: wind 
speed, gusts and direction, air 
temperature, barometric 
pressure, precipitation, and 
relative humidity. 
 

Underwater Sensors 

Sea temperature and salinity, 
plus sensors to answer specific 
research questions. 
 

A typical YSI Buoy for 
the CREWS/C5 Network 





New Coral Health and Monitoring Program (CHAMP) Data and Information Site 

http://www.coral.noaa.gov/champportal 

Jim Hendee, Pamela Fletcher, Mike Jankulak, Lew Gramer 



ICON/CREWS/C5 Angel’s Reef, Tobago Station --  In Situ Station Data  



Questions?        (Don’t ask!) 


